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(57) Abstract: 

M3 u 6p e T eaae or rao c Tc n k ofinacra peMOHrao -aooiWBp OHHbPt pafSoT h Hanpaawqm Ha. noBfannegge 
a^exTHBHOCTH. Cyrb B3o6pereBBH: cnoco6 vaxnnmenxsi e nepexpunot 3cbm Herepneiimuuciu oCcammg 
ko/iohhw mgyTpH nnacTMpcM K3 A©<>opnHpyevKJ# Tpy6bi, H 3Toto b 7IC HHOH H3 Tepitonnaci wiuui *o 
uarrepaana, HanpHMep nonHamneaa. a norfSfarrooHoe jjaBJicHKe coamaayr 3a ewer pacnmpesHn 
caihfopasorpeBaxxqcrocH h cai^opacmBysnon^anocsi Marrepaajia. Hanpniep, CHTB - c wc c h jdbcctxoboh atot 
ropHWX h 6ypoBbix pafior, Koropbo* sanonHfioor Tpy6y in Tepi*an7iacm«uiui o MaTepsana nepen 
□epespbiTHeM 30Hbi Herep M C A a iHu ocTg o6ca^Boa lonanM. 2 3.n. <^-jim. 1 xa6n. 
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Description [OuMcanxc ■3o6pCTCHXH]: 

H 3 o6pereaHe otbocbtch k ofinacTH poiQ gra MOon mgwaHbg pa6or (PMP), a hmchho k cnoco6aM 
BoocTOBoaneaHn rrpMerHUHocTH ofcaflBfcg kqhohh. 

M3B0CTCH ^TT nrv> ^ BOOCTHHOBnCHHR PCplfCTH^KOCTH o6CH#HWX KQ7I0HH, EKjntWaJOO^fl CIiyCK KQJIQHHbl 

Baoocao-KOMnpeooDpHMX TpytS (HKT) BHxe rorrepBana HapymamH oo c a fla o tt kqjiohhm. 3BKamsBaBBt 
T Bb asaaaapy Mxnsro pacrsopa b HKT npn orKpfarroM oarpytwoM npocrpaacTBC no^bcu HKT Bume 
pacwrsoro ypoBBH TaMnOHgpyiMHcr<o pacTBopa b cxoaxHBc, npOflaanHBaHHe TOMncurapyiocqiero pacroopa 
3a o6caAByx> KOJioHHy npn 3aKpurou 3aTpytiitow npocTpaacTBc 01 

Hc^octotkh aKanora saxnnpiajoToi b tom. wto, Bo-nepsux, npo^aaKa TaMnoaapyKHaero pacrsopa b 
sasonoHBoe npocrpaacrrBO ooowomna tojmo aqn Bfamomm H36wrombiM jjanneHHCM. <rro Bc6c3onacao /yin 

X^EJXOCTBOCTH OCTWUJIOfl HaCTH OCCa/DXOa KO/IOHBbI, BO-BTOpbOC yC£^OTOOCTH TOMnoHHpyiOiqKX 

uargmanoB pe3yjw ra fr gBB 0 C T b onepaqafl Be npeobnnaeT 50%. 

Haadojicc 6 npnm a aaoo peT eagp no tcxkbtocxob c ympocr » kbtihctch cnoco6 ycraaoaai nnacrwpH b 
KHTcpnane B epcpC McnwBOCrn i oocaflBOfl ao/toaau it/to* nepexpwTMH 30HbC BerepMcrmsocTB KxnyrpH 
nnacrupcM R3 Mgrajpnraa a nfl Tpytiti c uocJizffyDngw ee pacnrapeHHCM 3a cocr coc^ohbh ks&itowbopo 
aaaneHBst (21. ■ 

HeRocraroK asaecTBoro cnooo6a saajncrcaeTCH b tom, vro nnecTfaipb Bbmanaca H3 ucrajuia, a 9to hc 
nraaojuarr Marrepaan nnacTwpn 3aaaB7iHBaTb b cannKTm Tpctzpray b oCca^Hod eotohhc. 

3a^ava aaajDOTaeTca b noBbaaeaBB s^^ckthbhocth peMOHTHO-iDonm^oHHbOC pafior npn offHOBpfw rHHOM 
cqhxchhh TpyjjoQaTparr. 

IIocTaBneHsaH saAatta AocTBraercH tcm, <tto b cnocotfe, BKimmaxaqcM nepeapbiTae 30Hbi BxrepMnrraaocni 
occaflHboc kojiohh BcxayTpH roiacrapcw. Pb ui o jiH e uH biw b Banc A^op&oipycMoa Tpy6bi, pacnmpeHHe 
nnacrbipa no Bcea jj/utac nyreM coo^ohkh B36uTO«Dioro H&BneaBH, b Kaqecrse fle^opMHpyeMOB Tpytiw 
acnoabayxrr Tpyt5y B3 T rpu ff nn ^ ¥ r i i w*m« ' r " uaTepnajia, a K36brro«xHoe A aBncHHC mn^amr sa ctct 
pacnrapeaHH caMOpaaorpCBajotxicrocH h pacniapHion^erocB uaxcpnana, kotopum ^ano/mfnor TpytSy B3 
TepMonna c i mtuu ro MaTepaana ncpeA nepeapbiTBEM soHbi hct^mcthmhocth ooca^uou ko/iohhu. B aa*tccTBe 
T^p^ftrfTffx^i^iuufiryt uaTepHaria Hcnojib3yvyr nonierriLJieu, a b KaraecTBe rawopaTorprRai>iqrrocH h 
cauop ac nnr p i i gan y rocg Marepaana acnonbsyioT CHTB - cuecb H3BccntoByio a^ih ropHbix h oypoabix pa6or. 

CHTB npa uHiM i H', rnasHuw otipasau, npH paspyxneBmi npo^mfacx xpynrax MarepsanoB (cxanbBbie nopo^bi), 
6cT0BHbCK H 3KC7IC3o6crrOHHUX t LS ^fiJlUA, KWWTfTHWX KJiaAos, win flo6b«a upappffBotx) KaMHH. Oh 
npeacTaBCTHCT oofioft noponzKOo6pa3HbiB BtropscxnsA n HfWTpHBnonarmjft Marepaan, ^ajuu^uA c bo^oh 
mfjumyto p~»"ir-> (pH 12). npx ooponxsa CHTB c boaoh o<%wayrrc« cyuwuiw (pa5oua« 

cuecfa), KOTopan. 0yny>a sajnrra b nmyp. cnenaBHbdl b o6borre, uojyicmama£ pa3pymeHmo, c tcwcbhcw 

BpOICSH CXBttTUBaCTCH, TBCpRCCT, OABOBpOMSBO yBCHIPIBBaRCb B o6bCMC yBCJIHWCHHC o6bCMa - CnCRpTBHC 

n^aTaz^OK kqudohcbtob, exp^Hn^cc b cocraa CHTB, npHBo^BT k pa3BKnoo b mnype ra^paranHOHHoro 
flaBJKHHfi (6onee 40 MTla). riofl AcflcTBHrM raAparaqsoHBoro flaancHHH b Tcne o6i>eKTa pa3ESB3aioTCH 

BBOpHXCHBH* npdBO^HniHC K CTO pa3pymCHHX) |3]. 

Ec/ra cycncs3BJO CHTB 3a /nr rt> b Tpy6y hd TCpMonnacniHHoro MaxepHana, to ocn> ro uaTcpnajia, 
pft3M«r^ajoimerocH upa BarpeBaHKB* 3arqAttTB3Mpo8an» kohau, to «epe3 1^5 «i HawHCTCH peuMupsi c 
Bb^cnomoi Tama b pac mB p om eii CHTB. Tenna Bb^e jiB crcg RocmrrcmRO. tm»6bi pasorperb Tpyt5y A 0 110 " 
120°C a 9to Bhnne Tewneparypki, npa xoropoa, Hnnpwwrp. nojrasTuneH paaiiBr^iarrcH h npoHBOmr 
DGGumcBByio TCBywmx TpyfSa yBejmnnBae-rcH ppauerrpe 6c3 paspymesBH. B b ariyuac ec 
npcABaptrrcJB^Boro coycxa b CKBasBHy b soay tgrcpiicTBHBDCTH o6ca£Hoft kohohhw c hothtow 
npmanfaeroi a ctScajnnfl xojiobbc, TepuonnacnraiuB warrepaajx npoHBxarr b caam bhb Tpemway a nocne 
oKonaHHH pcaxrpai a aopuajnoanaB Tcwnqparypbi 3arBcpA CBacT H ooccuemaBacr Haflwxnyio KKJiaqaD 
noBpcsKAcsaa a oocaAaoa kojtohhc. 

ripHuep pea7D33«DHa. npcnnanomM, «rro sa rn y ^ HH C 400 u MuauryaTaxiaoBBaH KO/roaaa AaaMCTpOM 146 mm 
c TOjnzjBBoa creeox 8 mm hmbct Tp e nnai y nnpamoa 2 mm b /yiBBoa 2 u. 

EepyT iwDDTtoiesoByn Tpy6y Anaaoa 4 m c BapyKBHM ^piaMeTpoM aa 2 mm mchmdc BHyrpcHHero 
AaaMcrpa o6caHBoA »nmwmM b BBTepBanc acrepMrnraHocTx (t.c 128 mm) a Toynnaaofl ctchok 6*8 mm. 
3annymaayr bbhebkb kohch Tpy6. Potobht cycxracuoo CHTB, Ann «tcro 6cpyr 100 xr noporaaa h 30 n 
TexHHKecxoa BQRhi. Cyccea3BH> aarasBaioT b nonaaTancsosyx) Tpy6y. repueroDHpyioT bcpxhmA kohcx^ Tpy6 a 
na Konoaae HKT ana Tpocaac Tpy^y cnycxanr b 3oay HcrqjMCTOTHocTH o6caABoa aojioaHbi. 

Mcpc3 1.5 m Ra^aaacrca pcaxiiKR b npoacxoflHT paoorpes b paoflyBaHnc nQnaarancaoBoft Tpy6w aanon> 

jyiH OOnpHKOCKOBCHHH CO CTCHK&MH o6cOAH0M KOJIOBBbl. BojICC TOPO, DOCXOilbKy MaTCpHaH Tpy6bl 

pa3MHT*ieif , oh npoHBKaer h b TpcmjKHy, TaKHM o6parMM ^onojiHHTenbno ee repMrncHpyer. 
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riocnc osoHwaHHH pean^B, KOTopaH npoTtaaeT OJS - 1,0 cxBaxmy OCTUH7IOTDT B DOKOC Ha 4 - 5 1 jyiH 
ooccxaaoancsHH Ttamcparypbi h 3arBepflesaHHH noracmuicaoBoA Tpy6bi. 3arreu KO/xoHHy HKT una 
TpocHK, Ha Koxopux iuiacThipb 6boi cnyn^eH b nrwanBy, nrypmuaryr sa noeepxaocTb. B csBaxBay 
cnycxajor Kono&By 6yp HmjM x TpytS c wanoraftapHTHuu Typ6o6ypoa*. hqjiotom stir ^peaofl b paoOypHBaiyr 
repMCTK3apyx)aQsc pnu b cmcprauoe nanrorKncHOBaft TpytSbi. KonoHHy (Sypanubcc ipy6 nomBBManr. 
IlpoH3oo^RT oopeocoBKy o6caffHofl kohohhw eorviacao ffe BcrayBWUBU HBcTpyan^HM. 

npoxuyn^ecTBa npe^nar k a£uoro cxxoco6a ocnosusajorcn sa tow, ito noBpejsmeHHe b o6ca^oA KonoaKe 
B30jmpyeTCR 6ojiec HaflcjKHo 3a cieT nposHKBoeesraa MarepHana nnacrbipH b cehu^ vam Tpeaffsay. K Tony 
xc nnacTbipb B3 caHrrrBBccKoro uarcpBana na m pb c wh b c tek kok hc no^BcpKCH aoppaoBB. 

KcTOqBHBH MH^opwaqHir. I. BnauscBsn B.A., y&<CT6aca B.T. CnpaBoroHK warrrcpa no KamrrejibHOMy 
peMoany cxbsjkbb. M.. Heflpa, 1985. c.163. 

2. AflTOpcKoc cSBAeraibCTBO N 1601330, CCCP, an. £ 21 B 29/10, 1990 - npoTonm. 

3. MacxpyKUHH no npHMCHemoo cuean soBecraoBott ^ ropH&ix b 6ypOBwx pa6oT (CHTE). M^. AO 
"OT paBMaT c pBa iibl*. 7 c 
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Claims (<X>opuyna H3o6perem5iI: 

1. CpOCT6 DOOCTABOBnCHRH rcpMC I1WM 0CTH o6caflBMX KOJIOHH, HBJUUUaUllJlA ncpeXpfafTHC 30HU 

aerepwrnnBOCTB H3HyrpH luiacrupeM. BhmajmeBHbtu b BB^e flexfropUHpyenoa Tpy6w, b pacnmpceHC 
nnacrupfi no Bceft jynrae ayrcw coo^aHUH R36uT0NBaro ^aimctiHH, crrjiHqamgdtew Tot uro b Kanecrae 
flc^opwnpycMOft Tpy<S« BcnomaygT Tpytfy H3 TepMonnacriraHaro uarrqmaraa. a Ks&rarae /jaaneHHe 
co^aioT sa c*rr pm ma p c H BJ i caMopaaorpea ai onigroqi h cawopa cumpHimna ' o cR Marrpeana, nrropwii 
sanojiHsiayr Tpy6y B3 -w^iinnnfli'i iiumi Pft uaTcpuana nepejj txepespbrnKM 30HU HercpMCTM^iHOCTH o6ca^Bofl 

KQfIOBSDbl< 

2. Cnooo6 do n.l, crniraajonQxftcR toc vro b Ka^ocroc Tcpuonnatrm^uaa o Marepaana w m nm ctyaxr 
DO/DonineB. 

3. Cdoco6 do nn.l h 2, or/iHQaiom^ftc« rew, «rro b Kauecree cauopasorpeBaionierocn a 
rai/yyyTTy^p^rwTTTyrwn kcaxepnana MEnom>3yKrr CMTE cicecb K3BCCTKOByn jyra ropetix h 6ypoaboc pa6or. 
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Drawlng(s) [*IepTexH|: 

XapaKTepMcmica CMFB 



XaparrepMCTMKa 


3H3MGHMG 


1. BoAO-cweceeoe oTHoweHMe cycneH3Hn 


0.3 




2. PacxQA nopoiuKa Ha 1 m 3 ofrbeiwa, t 


1.8 




3. PacreicaeMOCTb no KOHycy AaHMH, cm 


20.0 




4. flnoTHOCTb cycneH3MM t r/cM 


1.8 




5. BpeMn Hawana peaxuHH rHApaTauMH npu 






TeMneparrype 20-25°C, mhh 


oxono 90 




6. TeMneparypa caMopa3orpeBaHM«, °C 


6onee 100 




7. CMermeHne K2MHfl CTpy6oM, MRa 


5.0 




8. ConpoTHBJieHMe KaMHfl 4)mibTpai4MM BOflw, Mna 


Sonee 60.0 




9. flaBnetme npw paciuwpeHHw, Mna 


ao 45,0 
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Description: 

This invention is in the area of insulation repair, i.e., it is related to the methods of 
recovery of air tightness of casing strings. 

There is a known method of recovery of the air tightness of casing strings which includes 
lowering of a string of pump-compressor pipes below the interval of disturbance of the 
casing string, injection of plugging solution into the pump-compressor pipe while the 
space beyond the pipe is kept open, elevation of the pump-compressor pipe above the 
reference level of the plugging solution in the drill hole, and forcing the plugging solution 
beyond the casing string while the space beyond the pipe is closed [1]. 

The deficiencies of the analogous method lay in the fact that, firstly, the plugging 
solution can be forced into the space beyond the string is possible only under high excess 
pressure which is not safe for the integrity of the remaining portion of the casing string 
and, secondly, due to the shrinkage of the plugging materials the efficiency of the 
operations does not exceed 50%. 

Closest to the invention with respect to its technical merit is the method of installation of 
a patch at the interval of the casing string lacking in air tightness by means of covering 
the zone of disturbed tightness from the inside by a patch made of a metal pipe followed 
by the expansion of that pipe by means of the creation of excess pressure [2]. 

The deficiency of the known method lies in the fact that the patch is made of metal, 
which does not allow the patch material to crush into the air hole or crack in the casing 
string. 

Our task is to increase the efficiency of insulation repair while simultaneously reducing 
labor input. 

This task is achieved by means of the following: in the method including coverage of the 
zone of disturbed tightness in the casing strings from the inside by a patch made in the 
form of a deformable pipe and expansion of the patch along the entire length by means of 
creating excess pressure, the deformable pipe used is made of thermoplastic material and 
the excess pressure is created by means of the expansion of the self-heating and 
self-expanding material with which the thermoplastic pipe is filled prior to the covering 
of the zone of disturbed tightness in the casing string. Polyethylene is used as 
thermoplastic material, while limestone mixture of mining and drilling operations is used 
as a self-heating and self-expanding material. 

Limestone mixture for mining and drilling operations is applied mainly for the demolition 
of strong brittle materials (such as rock), concrete and ferroconcrete products, rock 
layers, and for the mining of natural rock. It is a powdery non-inflammable and 
non-explosive material, which has an alkaline reaction with water (pH 12). When the 
powdered limestone mixture of mining and drilling operations is mixed with water, a 
suspension (work mixture) is obtained which, sometime after being poured into the 
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borehole in the object that is subject to demolition, sets and hardens while expanding its 
volume. The volume expansion is the result of hydration of the components of the 
limestone mixture for mining and drilling operations and leads to the development of 
hydration pressure in the borehole (more than 40MPa). The effect of the hydration 
pressure in the body of the object is the development of strains that lead to the object's 
demolition [3]. 

If the suspension of the limestone mixture for mining and drilling operations is poured 
into a pipe made of thermoplastic material, i.e., of material that softens when heated, and 
the ends are sealed, after 1 !/ 2 hours a reaction of heat generation and expansion of the 
limestone mixture for mining and drilling operations will begin. The heat generated is 
sufficient to heat the pipe to 1 10 - 120 degrees C, which is above the temperature at 
which, for example, polyethylene softens and exhibits increased viscosity. The pipe 
expands in diameter without being damaged and, if it has been previously suspended into 
the drill hole in the area of disturbed tightness of the casing string, it presses itself tightly 
against the casing string, the thermoplastic material permeates into the flaw or crack and, 
after the reaction is ended and the temperature reaches normal level, it hardens and 
provides secure insulation of the damages in the casing string. 

Example of Implementation. Let us suppose that, at a depth of 400 m, a production string 
with a diameter of 146 mm with a thickness of the walls of 88 mm has a crack wide 
2 mm and long 2 m. 

Take a 4 m long polyethylene pipe with outer diameter that is 2 mm smaller than the 
inner diameter of the casing string at the interval of disturbed air tightness (i.e., 128 mm) 
and thickness of the walls of 6 - 8 mm. Plug the lower end of the pipes. Prepare a 
suspension of limestone mixture for mining and drilling operations, for which take 100 
kg of powder and 30 1 of processed water. Pour the suspension into the polyethylene pipe. 
Seal the upper end of the pipes and lower the pipe into the zone of disturbed tightness of 
the casing string by means of a string of pump-compressor pipes or cable. 

One and a half hours later, a reaction begins and the polyethylene pipe is heated and 
expands until it touches the walls of the casing string. In addition, since the material of 
the pipe is softened, it also permeates into the crack and in this manner it seals it 
additionally. 

After the reaction, which takes from V* to 1 hour, is over, the drill hole is left undisturbed 
for 4 -5 hours for the purpose of restoring its temperature and hardening of the 
polyethylene pipe. Then the string of pump-compressor pipes or the cable, by means of 
which the patch had been lowered into the drill hole, is pulled to the surface. A string of 
drilling pipes with a small capacity turbodrill, a drill bit or cutter is lowered into the drill 
hole and the sealing joints and the contents of the polyethylene pipe are drilled. The 
string of drilling pipes is then lifted. The casing string is then molded in accordance with 
the instructions in effect. 
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The advantages of the proposed method are based on the fact that the damage in the 
casing string is isolated more reliably by means of the permeation of the patching 
material into the flaw or crack. In addition, a synthetic patch lasts longer because it does 
not corrode. 

References: 

1 . Blazhevich, V. A., Umetbaev, V. G. Spravochnik mastera po kapitalnomu remontu skvazhin 
[Manual for Major Repair of Drill Holes], Moscow: Nedra, 1985, p. 163. 

2. Copyright Certificate No. 1601330, USSR, CI. E 21 B 29/Iu, 1990 - prototype. 

3. Instruktsiia po primeneniiu smesi izvestkovoi dlia gornykh i burovykh rabot [Instructions for 
the Application of Limestone mixture for Mining and Drilling Operations], AO Stroimateriialy 
Publishers, v. 7. 
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Claims: 

L Method of recovery of the air tightness of casing string, which includes coverage of the 
zone of disturbed tightness from the inside by a patch made in the form of a deformable 
pipe and the expansion of the patch along the whole length by means of creating excess 
pressure, which is characterized by the use of a deformable pipe made of thermoplastic 
material and by the creation of excess pressure by means of expansion of self-heating and 
self-expanding material, which with the thermoplastic pipe is filled prior to the coverage 
of the zone of disturbed air tightness of the casing string. 

2. Method under Item 1, which is characterized by the fact that polyethylene is used as 
thermoplastic material. 

3. Method under Items 1 and 2 which is characterized by the fact that limestone mixture 
for mining and drilling operations is used as self-heating and self-expanding material. 
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